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ABSTRACT

Cervicogenic headache (CEH) is a common disorder with cervical spine-specific
nociceptive headache symptoms. Cervicogenic headaches have been studied for
years, but diagnosis and treatment are continually evolving. Due to non-specific
criteria and its relationship with cervical degenerative illness, diagnosis may be
underestimated. In many situations, it contributes to myelopathy or radiculopathy.
Local anaesthetic blocks are used to confirm the diagnosis; however, non-invasive
methods are being explored. Identifying the nociceptive origin improves pain
management. Physical therapy and percutaneous interventional procedures are
used to treat isolated CEH. However, cervical decompression and/or fusion are often
performed in situations of cervical myelopathy and/or radiculopathy. Here we report
a 57-year-old female with cervicogenic headache treated with anterior lower cervical
discectomy to relieve cervical myelopathy and/or radiculopathy headaches.

INTRODUCTION
Cervicogenic headache (CEH) is common and recurring. The prevailing
belief is that the source of discomfort is in the head, although the actual
site of the lesion is situated in the neck. Depending on diagnostic
criteria, chronic headache (CHE) prevalence varies in the general
population. CEH is estimated to affect 1-4.1% of the population.' The
International Headache Society (IHS) defined cervicogenic headache
(CEH) in 2018 as a headache caused by cervical spine or its disc, bone,
or soft tissue disruption. It usually causes neck pain, but can manifest
as headache.?

The precise etiology of CEH is inadequately comprehended.
Referred pain, caused by upper cervical nerve degeneration (C1-C3) has
long been known. However, cervical spondylosis is most common in the
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lower cervical spine (vertebrae C4 to C7) and rare in
the upper cervical spine (vertebrae 5 and 6).2

A recent retrospective study found that anterior
lower cervical discectomy may relieve concurrent
cervicogenic headache (CEH) according to ICHD-3
beta.® Multicenter randomized clinical trial has
shown that anterior lower cervical discectomy
relieves cervical myelopathy and/or radiculopathy
headaches. As shown by follow-up examinations,
this intervention's benefits last up to 7 and 10
years.*Yang et al reported anterior cervical
decompression and fusion (ACDF) can effectively
relieve CEH associated with cervical myelopathy
and/or radiculopathy.®

CASE REPORT

The patient was a 57-year-old Asian female. Her chief
complaint was pain headache especially at occipital
region worsening in the last 1 year. The pain reffered
to retro-orbital and left face. She had history of
surgery for the left face pain. No abnormality was
noted on neurological examination, and only age-
related changes were observed on a head magnetic
resonance imaging (MRIl) scan, showing no
abnormality causing headache.

Cervical Xray showed spondylosis cervical with
straight cervical and narrowing of intervertebralis
disc C4/C5, C5/Ce, C6/C7 in flexion and extension
position. Patient was diagnosed with cervicogenic
headache /cervico cephalic syndrome and
spondylosis cervical. Under general anesthesia,
ACDF C4-5, C5-6 was performed. After surgery, no
new neurological abnormality or other complications
developed. Early post operation headache was
improved and completely disappear at one month
post operation.

Figure 1. Cervical Xray pre-operation.

Figure 3. Cervical Xray post operation.

DiscussioN
Currently, there is a lack of consensus regarding the
optimal treatment for CEH due to limited
understanding of the wunderlying mechanism
responsible for this form of pain. The therapeutic
interventions employed in clinical practice
encompass a spectrum of approaches, varying in
invasiveness. These include conservative measures
such as rest, application of heat, physical therapy
involving massage, administration of nonsteroidal
anti-inflammatory drugs and muscle relaxants, as
well as the utilization of oral anticonvulsant
medications. In more severe cases, surgical
techniques may be employed as a therapeutic
modality. However, none of the aforementioned
treatments have demonstrated sufficient results and
provide substantial evidence to be considered the
optimal therapy for CEH.®

Several studies have been conducted to examine
the various impacts of anterior cervical surgery on
headaches linked to cervical myelopathy and/or
radiculopathy in the short, medium, and long term.”
It is important to note that headaches associated
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with cervical spondylosis should not be equated with
"cervicogenic headache".®

The concept of cervicogenic headache (CEH)
coming from the lower cervical spine was initially
introduced by Diener et al. Their study revealed that
in 80% of patients with lower cervical disc herniation
(below C4), CEH showed improvement or resolution
following surgical intervention.®

Nociceptive afferent originating from the lower
cervical roots additionally converged upon the
trigeminocervical nucleus.”® The distribution of
nerves inside the cervical intervertebral region is
innervated in a multisegmental manner. The
trigeminocervical nucleus has the potential to
receive afferent input from both the C1-C3 spinal
nerves as well as partially from the C4-C8 nerves. The
present study has discovered a correlation between
cervical spondylosis in the lower cervical spine and
cervicogenic headache (CEH). Furthermore, it has
been observed that anterior cervical discectomy and
fusion (ACDF) surgery might lead to a substantial
improvement in CEH. These findings suggest the
possibility of nociceptive afferents originating from
lower cervical neurons converging onto the
trigeminocervical nucleus.*'°

Intervertebral disc degeneration is the prevailing
pathological alteration observed in cases of cervical
spondylosis. The prevalence of chronic neck
discomfort has been widely acknowledged to be
associated with degenerative cervical intervertebral
disc conditions.™

It is postulated that the inflammatory response
triggered by the degeneration of cervical discs could
potentially — activate nociceptors within the
intervertebral discs of the neck, thereby leading to
the manifestation of neck pain. Simultaneously, the
nociceptive  excitabilities are sent to the
trigeminocervical nucleus located in the upper
cervical spinal cord, leading to the manifestation of
chronic episodic headache (CEH). Indeed, the
presence of cervical radiculopathy or myelopathy
can lead to the irritation or compression of cervical
nerve roots or the spinal cord, which in turn might
impact the nociceptive afferents of the affected
cervical intervertebral disc and perhaps exacerbate
headaches.'?'® Hence, it is posited that anterior
cervical discectomy and fusion (ACDF) may
potentially enhance cervical epidural hematoma
(CEH) by eliminating the degenerative cervical disc
together with its internal nociceptors, as well as by

decompressing the cervical nerve root or spinal cord.
Furthermore, it should be noted that posterior
laminoplasty has the potential to alleviate cervical
spondylotic myelopathy by means of indirect
decompression of the spinal cord. Nevertheless, it
should be noted that laminoplasty has been found to
have a lower level of durability compared to anterior
cervical fusion in terms of providing relief from
headaches.™

Various ideas have been proposed in the existing
literature to elucidate the etiology of cervicogenic
headache (CEH) in the lower cervical spine. Bogduk
and Govind proposed that a direct link between the
lower cervical afferents and the trigeminocervical
nucleus is not evident. However, they hypothesized
the involvement of intermediary mechanisms, such
as secondary spinal kinesthesia and muscular
tension, which might potentially impact the upper
cervical joints. The efficacy of headache alleviation
may vary depending on whether anterior
arthroplasty or fusion is employed, particularly when
considering the specific mechanism of spinal
kinesthesia.’ Lombardi et al. conducted a
prospective, multicenter study with a 10-year follow-
up to examine the efficacy of arthroplasty and ACDF
in alleviating headaches related to cervical
radiculopathy and/or myelopathy. Their post-hoc
analysis revealed that both interventions were
effective in relieving headaches, but the arthroplasty
group exhibited lower headache scores compared to
the ACDF group. This finding provides evidence for
the involvement of spine kinematics in the
development of cervicogenic headache.'®

Additional hypothesized processes include the
potential involvement of the sinuvertebral nerve
(SVN) or irritation of the sympathetic nerve at the
uncovasculoradicular junction, anterior dura mater,
or cervical posterior longitudinal ligament (PLL). The
cervical dura and posterior longitudinal ligament
(PLL) possess distinct sympathetic innervation, which
can potentially elicit sympathetic responses."” The
activity has the potential to traverse the ganglia and
the sympathetic trunk, ultimately reaching the
trigeminocervical nucleus, hence potentially
triggering craniofacial pain.

Furthermore, irritation of the spinal accessory
nerve (SVN) at the uncovasculoradicular junction and
anterior dura could potentially be the underlying
factor contributing to cervicogenic headache (CEH).
Given that the inferior branch of the spinal trigeminal
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nucleus (SVN) has the capacity to extend to three
segments below its point of origin, nociceptive
signals originating from the lower cervical segment,
specifically C6, can transmit to the third cervical
nerve and subsequently to the trigeminocervical
nucleus. This process ultimately contributes to the
development of cervicogenic headache (CEH). Both
anterior  cervical surgery  and posterior
decompression have been shown to alleviate
headache symptoms.'

Three surgical interventions, including ACDF
(anterior  cervical discectomy and fusion),
arthroplasty, and laminoplasty, exhibit substantial
efficacy in relieving headache symptoms.'

CONCLUSION

Neck discomfort is a common symptom observed in
cases of cervical spondylosis that are aggravated
with cervicogenic headache (CEH). The anterior
cervical discectomy and fusion (ACDF) procedure has
been shown to be a successful intervention for the
alleviation CEH symptoms in patients with
concurrent cervical myelopathy and/or
radiculopathy.
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